MAGNESIUM
(Mg2+), the second most abundant intracellular cation, is a critical cofactor in numerous enzymatic reactions and probably plays a role in cellular regulation [1] . The concentration of Mg2+ inside cells is precisely regulated in spite of wide changes in the extracellular Mg2+ concentration, which implies the existence of a specialized Mg2+ transport system.
A variety of growth factors act on quiescent mammalian cells, leading to an increase in the fluxes of Nat, K+ and H+ across the plasma membrane and to stimulation of Ca2+ mobilization [2] . Growth factors or hormones regulating Mg2+ transport and its relation to platelet activity remain unclear.
Our purpose is to clarify how Mg2+ crosses the membrane and what factors would influence the Mg2+ transport.
Materials and Methods

Platelet preparation
Human platelets were obtained from healthy donors with informed consent. The platelets were isolated as previously described [3] . Approximately 10 ml of venous blood was drawn into 3.8% (w/v) acid citrate buffer (10:1, v/v) and was centrifuged at 200 g for 10 min at room temperature.
The platelet-rich plasma was centrifuged at 1,000 g for 10 min, and the cells were washed three times in Hepes buffer solution (HBS) containing (mM) NaCI 140, KC1 5, glucose 25, MgSO4 0.8, Na2HP04
1, photometer as described by Grynkiewicz et al. [4] . Two umol of Ca-fura-2/acetoxymethyl (for Ca measurement) or Mg-fura-2/acetoxymethyl (for Mg measurement) was added to the platelet suspension and incubated at 37 °C for 30 min. After removing the fura dyes by centrifugation, the platelets were resuspended in HBS. The excitation wavelengths were set at 340/380 nm (for Ca) or 335/370 nm (for Mg), and the emission wavelength was 510 nm. The intracellular ionic concentration was calculated as described [4] by using kilodalton=224 (nmol) for Ca and kilodalton=1500 (,umol) for Mg.
Results of the experiments were expressed as the mean ± SD. Statistical significance was assessed by Student's t-test. For intergroup comparisons, data were subjected to one-way ANOVA. A P value of <0.05 was considered to be of statistical significance.
Results
Basal intracellular
[Mg2+]i in platelets was 412 ± 30 pM (n=40). Insulin increased [Mg2+]i of fura-2-loaded platelets in a linear manner.
The increase in [Mg2+]i was rapid, reaching a plateau within a few seconds.
After 60 sec of 100 ,uU/mL insulin stimulation,
[Mg2+]i was significantly increased to 1,020 ± 78 ,umol (n=30, P<0.0001), i.e. 279 ± 11% greater than the basal value. Insulin-like growth factor 1 (IGF-1) (1 jug/ml) also increased [Mg2+]i (639 ± 93 µM, P<0.05, n=5). GH had no effect on the increase in [Mg2+]i (Fig. 1) (Fig. 1) . The basal [Mg2+]i was 541 ± 68 ,umol and significantly decreased to 185 ± 40 ,umol after the addition of 0.1 U/mL thrombin (37.8 ± 6.4%, P<0.001, n=12). Serum or 0.1% BSA also decreased [Mg2+]i and it did not return to the basal level.
The addition of 1 mM ATP, which decreases [Mg2+]i, blocked the increase in [Mg2+]i due to insulin. ADP (0.1 mM) did not block the effect of insulin (Fig. 2) . Insulin had no effect on [Mg2+]i when potassium was removed from the medium. The addition of either 1 mM NaCI or 1 mM KCl to the HBS medium had no effect on [Mg2+]i. GH had no effect on the increase in [Mg2+]i. Insulin (100 µU/mL) rapidly increased [Mg2+]i of Mg-fura 2-loaded platelets, which reached a plateau within a few seconds. Insulin-like growth factor 1 (IGF-1) (1 pg/ml) also increased [Mg2+]i, but to a lesser extent than with insulin. 
